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CHAPTER I

INTRODUCTION

General Statement of the Problem

This study was designed to test the effects of se-

lective manipulation of pictorial content upon paired

associate learning. Earlier discussions of pictorial man-

ipulation have been primarily in terms of the concrete to

abstract continuum (Finn, 1953). More recently other ana-

lytical approacnes have emphasized the asso tative process

(Bern, 1958) or the relevancy of cues (Attneave, 1954).

These more recent analytic approaches represent attempts

to describe pictorial stimulus materials within a frame-

work of, more traditional learning theories.

In order to identify potentially effective strate-

gies for manipulating pictorial cues several of the avail-

able analytic approaches were considered.

Historically Dale was one of the first writers to

relate the abstract concrete continuum to an educational

application. It was graphically summarized in his "Cone of

Experience" (Dale, 1954). He emphasized that, "It is merely

a visual aid in explaining the interrelationships of the

various types of audio-visual materials, as well as their

individual 'positions' in the learning process. . . The

cone device, then, is as visual metaphor of learning exper-
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fences, in which the various types of audio-visual materials

are arranged in the order of increasing abstractness as one

proceeds from direct experiences" (Dale, 1954, p. 42). He

further states that it is not to be mistaken for a hier-

archy or rank order of learning processes. Dale was the

first to point out incongruencies and was careful to warn

the reader of possible misconceptions. It seems clear that

Dale never intended that his abstract-concrete model, the

"Cone of Experience" be considered to be an adequate model

for audio-visual theoretical and research development;

nevertheless it seemingly came to be considered as such by

many.

The prominence of the abstract-concrete model as a

theoretical formulation guiding audio-visual research was

early recognized by Finn (1953) At that time he warned

that the audio-visual movement was in danger of becoming

stunted in its growth toward becoming a profession unless

other more substantial theories from various related cognate

areas werr. considered as bases for future research and de-

velopment in audio-visual.

In attempting to identify the conceptual rationale

for the audio-visual field Gerbner asserted that the con-

ceptual rationale most widely held by audio-visual practi-

tioners was the abstract concrete model. He then argued

that it was not a rationale at all but a rationalization

(Gerbner, 1960). More emphatically he declared, ". . the
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mechanical application of the dubious dichotomy between the

'abstract' and the 'concrete' to the ordering of media and

channels of communication into a hierarchy is a ritual which

--as indeed the very name of the tribe--blocks attempts at

clear thinking" (1960, p, 52).

Gerbner's position appears to be closely related to

that taken by Finn, that is, that a preoccupation with the

abstract-concrete model has caused us to neglect other per-

haps more potentially productive theoretical models such as

are found in the behavioral sciences.

Knowlton indicated that, ". . . the A-V field's

commonly stated 'conceptual rationale', which stresses the

strengths of the concrete and the dangers of the abstract

learning experience, is more properly of the order of a

definition of the field" (Knowlton, 1960, p. 44). He sug-

gested that once it is accepted as only a descriptive defi-

nition a sounder conceptual rationale will assert itself.

He further pointed out that it is not true that the pictorial

representation is inevitably real and rich and concrete but

in fact can be highly abstruse, abstract, and noisy. He

concluded that "the abstract-concrete dichotomy leads us

into error, because it is no dichotomy, and also because

both verbal and pictorial signs vary along an abstract-

concrete continuum" (1960, p. 49).

The concern expressed by Finn, Gerbner and Knowlton

regarding the hquristic value of the abstract-concrete model
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seems well-founded. As research evidence accrues it is

becoming more evident that the degree of iconicity or ab-

solute physical fidelity with the referent does not relia-

bly affect behavior learning in the direction expected

(Hiller, 1957; Lumsdaine, 1963). Therefore, other models

must be considered if a reliable basis for pictorial manip-

ulation is to be found.

The problem of communication through the pictorial

media is t simply that of replicating events in nature,

but to select those cues tlat determine what behavior is

appropriate in the learning situation (Hoban and van Ormer,

1950). This concept pre-supposes the view that man does

not respond uniformly to the vast wealth of detail avail-

able at the receptor level but instead compresses and edi a" 0

information so that only a fractional part ever reaches the

higher center of the brain (Attneave, 1954).

Despite apparent conceptual weaknesses there may be

certain didactic advantages in using the abstract-concrete

paradigm for pedigogical purposes. It would seem, however,

that as a guide to empirical research there are severe

practical limitations on using the abstract-concrete con-

tinuum for heuristic purposes and we should look for more

useful models.

. One of the most common inferences devised from the

abstract-concrete model is a prediction of the facilitating

effects of increasing the degree of stimulus realism. This
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prediction has not received consistent support when sub-

jected tc, critical analysis. Hochberg in referring to

an experiment performed by Ryan and Schwartz, stated that,

"Photographs have higher fidelity than outline drawings and

still more than caricatures, yet the characteristics of a

given object may be communicated better as the rtlpresenta-

tional fidelity of the surrogate deteriorates" (Hochberg,.

1962, p, 30). He concluded that "In preparing any picture,

fidelity alone will not explain nor predict what object or

scene will be perceived" (1962, p. 43). Thus both analyti-

cal and empirical observations provide indications that we

must look elsewhere for more useful predictive models.

Gibson has presented one of the first attempts at

developing a systematic theory of pictorial perception

(Gibson, 1954). In attempting to specify the fundamental

differences between picturee and words he proposed two con-

cepts, "surrogate" and "corrf3pondence." He defined a

surrogate as a stimulus which is associated with some ob-

ject, place, or event not at present affecting the sense

organs of the perceiving individual. In the case of a

surrogate the perceiver does not see the object, place or

event as they exist in the natural environment but instead

sees a substitute stimulus representing these objects,

places, and events as produced by another ind :vidual. Thus

words and pictures are both surrogates with the critical

difference between them being the degree of "'correspondence"
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to their referents.

In djscussing Gibson's position Bern stated that,

"By implication, relative difficulty of associative learn-

ing in this theory is a function, of the degree of corres-

pondence between surrogates and referents" (Bern, 1958,

p. 10). However Gibson does not suggest that under all

conditions pictures should have a high degree of corres-

pondence between them and the referent for optimal learn-

ing to occur. He specifically predicted facilitation as a

function of ccrrespondence during learning stages when the

more arbitrary or abstract surrogates have not yet been

acquired. He further stated that, "if we assume that a

perceiver does not need to be given all the properties of

an object in order to know hcw to deal with it, but only

those which are relevant or significant, it is a waste of

effort to simulate them all" (1954, p. 22). The point was

demonstrated by Gibson when by distorting stimulus shapes

into caricatures, he increased learning rate relative to

non-distorted pictures (Gibson, 1947) . Using a series of

slides he experimented with aviation trainees who were

learning to identify enemy aircraft. He found that exag-

gerating some feature of a certain airplane which differed

from all others, led to improved identification of the air -

craft in tests without the distortion.

It seems then, Gibson was observing that when making

reference to concrete objects that a relatively concrete,
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highly iconic or realistic surrogate may present more

visual information than in the case with a less concrete

more abstract surrogate. However, the perceiver does not

necessarily need all the information available but can and

does select that which is relevant to the perceptual task.

Selective distortion of the figure may facilitate this se-

lection process.

In relation to associative learning this is the per-

tinent question: is effective acquisition of associative

responses, particularly verbal responses, a function of

the degree of correspondence between the surrogate and the

referent since with increasing correspondence greater vis-

ual information is transmitted? There is a degree of con-

tradiction regarding the effects of correspondence in Gib-

son's discussion but Osgood's mediational theory seems to

supply some promising leads.

In attempting to explain the "mechanics" of the pro-

cess by which two stimulus events become associated Osgood

conceptualized a mediation theory (Osgood, 1953). The key

to this theory was the idea that our responses could be

classified in two ways: "object tied responses" and "de-

tachable responses". Object tied responses are dependent

upon the sensory presence of the object for their occurrence.

While detachable responses refer to those responses that are

not dependent upon the sensory presence of the object for

their occurrence. If detachable responses serve as poten-
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tial mediational hocks or memory aids then the class (pic-

tures or words) which elicits the greater number of detach-

able responses, would be learned and retained most readily.

It was hypothesized by Bern that pictorial materials,

because of their greater detachable response potential and

hence their greater association potential, should be learned

more readily than words (1958). Perhaps this detachable re-

sponse concept suggests a means for defining a basic contin-

uum that could be useful in ordering words and pictures with

regard to effectiveness of stimuli for learning.

Here then, in the Osgood-Bern model we find a poten-

tial answer to the question posed in relation to Gibson's

paper regarding the effect of cue correspondence. The de-

tachable response concept as interpreted by Bern with its

effect on associative learning suggests a means for de-

fining a basic continuum which permits differential predic-

tions. We might then expect to find positive correlation be-

tween events ordered on Gibson's "correspondence" dimension

and Osgood's "number of detachable responses" dimension. Some

confirmation of this correlation was obtained by Bern in

finding a positive relationship between 2...ate of association

and degree of cue correspondence when pictures were com-

pared with words (195 ) .

However, when considering stimuli that are positioned

much closer on Gibson's correspondence scale, such as carica-

ture and photographs, (Gibson, 1954) we may expect reversals
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that seen more consistent with an interpretation of cue

relevance rather than with gross number of cues present.

Bourne and Resie, in developing a mathematical

theory of concept identification, describe cues as being

either relevant or irrelevant (Bourne and Restle, 1959).

A cue, in the context of their usage, is relevant if it

can be reliably used by the subject to predict how the

problem could be solved and irrelevant if it can not be

used by the subject to predict how the problem is to be

solved. Similarly, Black refers to relevant cues as,

. . . (those) cues, the presence or absence of which de-

termine what behavior is appropriate, that is what behav-

ior is reinforced" (Black, 1962, p. 1). In reference to

their mathematical theory of concept identification Bourne

and Restle state that "the main parameter, or structural

property of the problem is the proportion of relevant cues"

(1959, p. 279). They found that concept identification

could be controlled by the independent manipulation of

relevant and irrelevant cues.

If relevancy of cues is assumed to apply more gen-

erally to discrimination learning it is not the gross num-

ber of cues or detachable responses alone that is critical

but also whether or not the cues are relevant to the dis-

crimination learning task. To the extent that cues corres-

pond with detachable responses, relevance of the detachable

response is ecuivalent to the relevance of the eliciting
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cues. Thus the pictorial elements which are distinctive

from one picture to another would provide relevant cues

in a discrimination task while those picture elements that

are common to the various pictures would provide irrele-

valA cues.

An increase in the proportion of distinctive cues

or a decrease in proportion of common cues would then be

expected to facilitate discrimination learning (Aukes and

Simon, 1957). However, in a number of attempts to manipu-

late.pictures along the abstract-concrete continuum, reduc-

tion techniques resulted in decreases in both formally rele-

vant and irrelevant cues. This reduction procedure may not

have changed the ratio of relevant cues present. For ex-

ample, Coban treated three degrees of realism in biological

subject matter in which the main variable of concreteness

was manipulated by the varying of the gross number of cues

through "perspective photographs", "detailed perspective

drawings" and "outline diagramatic drawings" (Coban, 1961).

The Coban study is one of several studies in which the total

number of cues are manipulated while the proportion of rele- 4.

vant to irrelevant cues may have remained constant.

Even when there is systematic variation of the ratio

of relevant to irrelevant cues present there remains a dif-

ficult problem associated with cue selection. This phenom-

eaon is suggested by Underwood's distinction between the

nominal stimulus, or the stimulus which E assumes to be



11

stimulus, and functional stimulus or the stimulus which S

actually responds to (Underwood, 1964). Thus, although

certain component pictorial physical stimulus elements

may be present which are relevant as in the case of the

Bourne and Restle study, they may not become conditioned.

Underwood, Ham and Ekstrand (1962) attributed this ob-

served failure to condition the relevant cue to a cue selec-

tion process which in this case was a funotion of meaning-

fulness of cues.

If meaningfulness is defined in terms of the number

of associations to a given stimulus then it seems quite

analagous to Osgood's detachable responses.: Under cue se-

lection conditions the subject may effectively ignore some

portion of either relevant or irrelevant cues regardless

of whether their sensory reception is assured. For example,

if the subject is responding exclusively to the most mean-

ingful cue present then manipulation of irrelevant cues

present would be expected to have little or no effect.

Selection may be a function of factors other than

meaningfulness. For example, Attneave considered percep-

tion from an information theory point of view. He stated

that, "It appears likely that a major function of the per-

ceptual machinery is to strip away some of the redundancy

of stimulation, to describe or encode incoming information

in a form more economical than that in which it impinges

on the receptors" (Attneave, 1954, p. 189).
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Atimeave found that the human organism, in stripping

away some of the redundancy of stimulation, utilized some

information more than others and specifically pointed to

boundaries or contours as being primary information car-

riers. In short, Attneave has suggested that total amount

ofopictorial information is functionally very uneven. That

is, the typically textural cues are much less likely to be

functionally effective than the contour cues, even though

in a physical information theory sense the context cues may

present much more information. Similarly, Traverse suggests

that, "In the case of vision, the evidence seems clear that

most of the information is transmitted through boundaries;

hence, a representation which emphasized the boundaries

and de-emphasizes other information provides an effective

means of transmission" (Traverse, 1964, p.

Traverse also po hts out that, "The line drawing

satisfies the condition for the effective transmission of

visual information and it has been demonstrated empirically

that it is one of the most effective methods of presenta-

tion" (1964, p. 9.04). A possible implication is that in

eliminating the gray scale, as is done when changing a

photograph to a photo-sketch, there has been a large reduc-

tion in total number of nominal cues present which may not

have significantly affected the number of functional cues

present.

Sundland and Wickens (1962) found corroboratory
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evidence for the Attneave's and Traverse's positions on

the relatively high effectiveness of contours in an ex-

periment dealing with the effect and role of contextual

cues as the discriminability of the primary stimuli was

varied. It was hypothesized that where the primary stim-

uli were highly discriminable the addition of discriminable

context cues would not facilitate the learning task. An

analysis of the data showed that there is no evidence in

the data that context cues facilitated learning. Appar-

ently responses to the highly discriemable primary cues

dominated the stimulus situation during learning and com-

peted with responses to the context cues. Sundland and

Wickens state that, "It is as if these S's failed to re-

spond to the context cue as a potentially helpful stimulus

during the learning" (1962, p. 305).

Attneave also suggests that information criterial

for recognition is concentrated at points of inflection

where a contour changes direction most rapidly (Attneave,

1954). Thus in caricaturizing learning efficiency may be

increased by reducing the redundancy of lines in the ob-

ject to be caricaturized by exaggerating points of maximal

inflection where contours change direction maximally.

A second aspect of caricaturization is the advan-

tage attributed to caricaturization in learning a response

which will generalize to a larger class of objects er sit-

uations. Miller suggests that, ". generalization can
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be facilitated by using techniques, such as caricature

and diagramatic simplification, to emphasize the cues that

are common to all of the members of the class
,
and to mini-

mize or omit the cues that differ" (Miller, 1957, p. 83).

Another type of procedure which has been shown to

effect cue selection is the instructional stimuli. In a

paper concerned with a detailed analysis of some of the

conditions which limit and bias the S's response in the

incidental learning situation Postman indicated that per-

formance was determined not only by the physical stimula-

tion but also by the content of the instructional stimulus

(Postman, 1964). The instructional stimulus, which directs

S to the relevant characteristics of the material and speci-

fier the response required of him, interacts with the condi-

tions of presentation to determine S's response. Postman

observes that, ". . , intent or se is not a significant

variable in learning but that the instruction stimulus in-

fluences the amount and characteristics of learning by

determining the differential cue-producing responses, in-

cluding deliberate rehearsal, which occur during the period

of practice" (1964, p. 190).

If the initial instruction to S functions as effec-

tive instructional stimuli then those parts of a complex

picture stimuli identified as relevant may be expected to

be effectivel-7 selected while stimulus elements not so

identified may be effectively ignored. Thus devices such
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as arrows, color codes, and distinctive shading may result

in the absence of conditioning of responses to elements

not so distinguished.

Further, instructions by E or implicit instructions

by S may indicate that certain stimulus components are not

relevant and may reduce the potentially interference effect

of these irrelevant stimuli (Bruner, Jacqueline, and Aus-

tin, 1957). The effect seems to be to decrease the amount

of information that has to be processed to arrive at a solu-

tion and thus facilitate learning.

There also may be a task competition phenomenon

such that instructions which direct S to the relevant cue

nay have the effect of reducing the effect associated with

more irrelevant cues.

In summarizing related research and theory consid-

eration was given to the abstract-concrete model as a re-

search oriented analytic tool. Neither it nor the de-

rived rationale for general superiority of realism re-

ceived consistent support of empirical studies or criti-

cal analysis. Other models based on analytical approaches

were examined within a framework of more traditional learn-

ing theories. An analysis of Gibson's theory indicated

that total information was greater for "realism" but some

of Gibson's own work indicated that considering total in-

formation alone was not sufficient condition for effective

prediction of pictorial cue effectiveness in learning.
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An examination of Osgood indicated a possible con-

ceptual framework based on detachable responses which

facilitate associative learning. Bern hypothesized that

pictures may elicit more detachable responses than words

and suggested that by virtue of their greater association

potential may be learned more readily than words. However,

Bourn and Restle supplied the background for the view that

it is not simply a matter of number of detachable responses

but that quality, as defined in terms of relevance, was

also important for learning efficiency in a discrimination

learning task. Various factors possibly effecting selec-

tivity were then considered, including primarily physical

characteristics (Attneave, 1954; Gibson, 1954; Traverse,

1964), meaningfulness (Underwood, 1963) and effects of

instructions (Postman, 1964).

The above analysis of alternative positions under-

lines the need for further tests of the cue relevance

model in the context of pictorial stimuli. The present

study was a deviation from the studies which have treated

the concrete-abstract issue in terms of gross informa-

tion by giving consideration to the relevance of compo-

nent parts of the stimulus material. By manipulation

of levels of pictorial presentation there was a reduction

of irrelevant context cues and an orthagonal attempt to

control the ratio of irrelevant to relevant cues. Theory

(Bourne and Restle, 1959) predicted that manipulation of
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the total number of cues would be less related to learning

than manipulating the ratio of relevant and irrelevant

cues.

Summary of the Experimental Hypotheses

In Fig. I each figure in the nine different cells

represents the set of pictorial stimuli used in the pair-

ed associate task. The successive columns represent pri-

marily the augmentation of contour cues using a photograph

(P), a photo-sketch (PS) treatment of the P, and finally a

caricature (PSC) treatment of the PS. The rows represent

levels of reduction of irrelevant context cues namely un-

reduced (UR), reduced (R), and further reduced (FR).

Through the use' of a factorial design the following

questions indicate the areas of investigation.

1. What is the effect of augmenting contour cues

upon paired-associate learning?

2. What is the effect of reducing irrelevant con-

text cues upon paired-associate learning?

3. What is the interaction effect between augment-

ing contour cues and reducing irrelevant cues?
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Fig. 1. Sample stimulus treatments associated with

each of the nine different conditicns.



CHAPTER II

METHOD

General

This study dealt with the effects of two methods of

varying pictorial stimuli upon paired associate learning.

The first was the variable of augmented contour cues (ACC)

as represented by three levels of illustration; namely the

photograph (P), the ph to-sketch (PS) and the photo-sketch

caricature (PSC). The second was the variable of reduced

irrelevant cues (RIC) as represented by three levels of ir-

relevant cue reduction; namely unreduced (UR), reduced (R)

and further reduce' (FR). Seventeen Ss were assigned ran-

domly to each of the nine cells in a simple 3 x 3 factorial

design.

The hypotheses of this study were tested in a single

experiment. Controls impoEied by the assumptions governing

the factorial design of the analysis of variance were ob-

served. The levels of each variable were defined by pre-

senting slides representing one of the three different

levels of irrelevant context cue reductions and one of

the three different augmented contour treatments.

The stimulus from which all pictorial variants were

derived was a medium close shot, three quarter front pose

photograph of a male. The oral response of S were hand

recorded. Projection intervals and reinforcement contingen-
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cies were automatically controlled. A post test was con-

ducted as part of the same experiment to determine to

what extent S had made associations between the French

word to be learned and the English referent that E associ-

ated with each pictorial stimulus. Since the only differ-

ence between the training test and the post test was the

stimulus slide the 3 x 3 factorial design was also used

for the post test.

Preparation of stimuli

The design of the stimuli material will be described

in as'much technical detail as possible in order to facili-

tate further replication. However, there were a multitude

of exposure and development conditions that could not he

technically duplicated due to unique characteristics in

relat-Thn to physical and chemical properties of specific

films, developers and processes.

Treatment differences were defined by the differences

in the stimulus material used. All stimuli in all treat-

ments were pictorial variations of a single continuous

tone photograph of a thirty-five year old male posed hold-

ipg small book. The rational for photo-sketching and

caricaturizing the PS was to augment and emphasize the more

relevant contour cues and de-emphasize the less relevant

textural cues, In accordance with the Attneave position

that contour shape cues are more likely to be effective
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for the transmission of visual information than the typi-

cally textural cues, contour cues were operationally de-

fined as being more relevant and textural cues as being

less relevant (Attneave, 1954)

The photo-sketching technique utilized was a highly

subjective process but an effort was made to emphasize with

minimum shape distortion the most salient contour out-

lines and to reduce textural or gray scale renditions of

non-contour elements in the photograph (P).

Similarly no entirely consistent set of rules was

followed in caricaturizing the PS except that in the case

of all component items that were paired with a French word

there was an emphasizing of the defining contour lines by

(1) increasing the thickness of the line and (2) increasing

the component item in size in comparison to the gross out-

lines of the figure. There was also (3) some selective ex-

aggeration of parts of the relevant figure in the direction

of popular cartoon stereotyping.

In manipulating the RIC dimension irrelevance was

defined independently of the ACC dimension. In the RIC

dimension relevance was defined in terms of pictorial cues

which elicit a given response term with high probability.

That is, if the required response were "ear," any pictorial

element defining uniquely the ear as distinct from any

other part of the figure was defined as relevant, All

other pictorial elements on that trial were defined as
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irrelevant. Thus in manipulating the irrelevant cue

dimension all pictorial./ details except the pictorial de-

tails defining the item most readily associated with the

response term of a given trial of the paired associate

task (relevant cue) were reduced in terms of intensity.

The highly subjective task of determining, for example,

jt,st where the pictorial elements defining the cheek be-

gin was governed by the procedure of systematically pre-

serving the defining contour lines and including as little

else as possible.

The three stages of RIC then consisted of the photo-

graph unreduced (PUR) condition, the photqgraph reduced

(PR) condition and the photograph further reduced (PFR)

condition.

The stimulus material fox. the PUR condition was

prepared in the following manner, The model was selected

for his even features. He was posed under flat illumina-

tion in order to render good resolution of skin details,

k medium close shot, three quarter front pose was made

using a Rolleicord..twin lens reflex camera. The Rollei-

cord was selected because of its quality and because the

film it used gave a negative large enough to minimize grain-

iness upon enlargement. The Panatomix-X film was developed

in Microdol-X developer which had been mixed in the ratio

of three parts of water to one part chemical in order to

minimize graininess.
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The negative was placed in a Besler enlarger having

a 70-mm. lens. A single 8" x 10" print was made on Kodak

single weight Polycontrast paper for use in the PUR condi-

tion. The figure in the print was cut out and dry mounted

onto a neutral background of eight ply mounting board. A

stick-on arrow was placed on the print adjacent to and

pointing at the relevant item.

Using an H-1 Pentax 35-mm. camera with plus one

Portra Lens mounted on a 55-mm. lens the above described

manipulated figure was copied on Panatomic-X film. The

arrow was similarly moved to each of the other eight rele-

vant items and copied until all eight versions in a given

treatment had been photographed.

The PR and PFR conditions were achieved in tAe fol-

lowing manner. Eight 8" x 10" underexposed Polycontrast

prints were made using an f-16 setting for 16 seconds. The

figures in these prints were then cut out and dry mounted

for the PR condition. Eight more under-exposed prints were

made using an f-16 setting for 5 seconds. In like manner

these figures were cut out and dry mounted for the PFR con-

dition. On top of these sixteen figures were dry mounted

those items previously defined as relevant cues which had

been printed on thesis photographic paper using a normal

exposure.

The placing of the arrow and the making of the slides

for the PR and PFR conditions were identical to the process
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followed with the PUR condition.

The stimulus material for the photo-sketch unreduced

condition (PSUR) was made in the following manner. A print

like those used for the PUR condition was under-developed.

After the print was dried the salient contours, as previously

defined, were traced over with a crow quill pen using India

ink. The photograph was then submersed in a tray of iodine

which removed the photographic image leaving the India ink

image intact. Hypo removed the iodine after which the print

was washed and dried.

After mounting the photo-sketch the making of the

slides proceeded as described with the PUR condition. How-

ever, the film used was high contrast film which was devel-

oped in D-19 developer using the recommended developing pro-

cedures for that film. This resulted in the slides used in

the PSUR condition.

The photo-sketch caricature unreduced condition

(PSCUR) was derived from the PSUR condition. A photo-

sketch photOgraphic paper print was caricaturized by using

India ink and a small speed ball pen to exaggerate the main

features following the rationale previously stated. The

procedure from that point on of adding the arrow and copy-

ing was the same as that indicated for the PSUR condition,

The remaining four conditions, namely the reduced

and further reduced condition of the photo-sketch (PSIS and

PSFR) and the reduced and further reduced conditions of the
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photo-sketch caricature (PS,,11 and PSCFR) were of neces-

sity treated somewhat differently. The problem was one of

how to selectively reaar.:e the intensity of the high contrast

lines without altering their essential shape. This could

not be achieved by the under exposing method used with con-

tinuous tone film. High contrast film when used with high

contrast material has to have normal exposure and develop-

ing to retain its opaque and transparent characteristics.

The procedure chosen was to reduce the light trans-

mitting power of the lines by blocking some of the light by

use of a black dot screen. The dot screen thus preserved

the shape of the lines while reducing the light transming

power of the screened area.

The process used in conditions V, VI, VIII and IX

was as follows. After mounting 8" x 10" photographic prints

of the PS and PSC they were photographed with high contrast

film to yield an 8" x 10" high contrast negative,

Kodak Autoscreen Ortho film was exposed in a large

process camera with two different exposure settinc,s which

resulted in half-tone dot screens having two different

sized dots. After normal processing parts were theta cut

out of the screen to correspond with the relevant cues of

the PS. Relevant cues were to be rendered with un-screened

black lines. A sandwich of high contrast figure, manipu-

lated Auto-Screen film and Kodak Azo F-4 printing paper

were placed on a contact print box where a normal exposure
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was made. Following normal processing the print was then

dry mounted on 11" x 14" sheets of eight ply mounting board

in preparation to be photographed on slides.

Arrows were placed on the prints for the four re-

duced conditions and slides were made following the pro-

cedure previously described.

Figure 2 represents a single trial showing the stim-

ulus slide, the response-alternative slide, the corrE4A-

response slide and the inter-trial interval slide.

1. DO1OT 5. MUCK

2. COL G. NEZ

3. OREIU.2 7. SOURC1L

4.0E1! e. L1VRE

NEZ

Fig. 2. Stimulus sequence of a single training trial.

The response alternative slides were prepared in the

following manner. The eight French terms were lettered with

a 500CL LEROY template on 11" x 14" mounting boards. A

number seven pen was used. Forty of these boards were pre-

pared with relative location of the terms repositioned on

each board. The rotation order was determined by referring

to a table of random permutations. Nine copies of the

forty so lettered boards were made on 35-mm. high contrast

film.

The correct- response slides were made in the same
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manner. The inter-trial interval slidevas a completely

opaque slide used to present S with a blank screen for' a

five second duration during the inter-trial interval.

The only difference between the post test and the

training test was the stimulus slide which was the English

word for the relevant item instead of the figure (See Fig.

3).

NOSE

1. NEZ 5. LIVRE

2. DOUCHE a. OEIL

3. DOIGT 7 SOURCIL

4. OREILLE S. COL
les

NEZ

Fig. 3. Stimulus sequence of a single trial on post test.

The production of the slides included subjective as-

pects which cannot readily be described. For this reason

the slides themselves can be duplicated for replication of

this experiment by others.

A complete division of all stimuli material shows a

total of 1440 slides arranged in eighteen Kodak Carousel

Universal slide trays. Two trays of eighty slides each

were used in each of the nine conditions.

The 1440 slides consisted of 360 stimulus slides,

360 response-alternative slides, 360 correct-response slides

and 360 blank slides. The set of two trays used in each of

the nine conditions contained a total of 40 stimulus slides,

40 response-alternative slides, 40 correct-response slides

and 40 blank slides.
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The post test stimuli material consisted of 64 slides

contained in a single Kodak Carousel Universal slide tray,

The 64 slides consisted of 16 English word stimulus slides,

16 response-alternative slides, 16 correct-response slides

and 16 blank slides.

Sub'ects

The Ss for this study were taken from two school

districts in Northwestern Pennsylvania. Two fifth grade

classes from the Knox Grade School and one fifth grade

class from each of the Ashland and Shippenville Schools

were included from the Knox School District. Three fifth

grade classes from the Clarion Grade School were included

from the Clarion School District.

A total of one hundred and seventy-four Ss were

tested. Twenty-one were rejected and were not statistically

included in the study. One was rejected because of apparent

failure to understand the instructions. Two were initially

too knowledgeable in either Spanish or French. Seven were

not used because of procedural errorc by E and eleven did

not reach citerial performance. The remaining Ss were

included in the statistical analysis.

Apparatus and procedure

The stimulus materials were presented by a Kodak

Carousel 800 slide projector (A) which was set on automatic

cycling to provide a five second projection interval for



all slides (See Fig. 4).

A. Kodak Carousel 800 slide projector
B. Rear view screen
C. Subject position
D. Experimenter position

B

OD

Fig. 4. Apparatus and seating arrangement.

The stimuli were projected on a 14" x 18" rear-view screen

(B) and produced a projected image of 9" x 13". Each S

(C) was seated approximately 36" in front of the screen.

E (D) sat to the side and slightly to the rear of S in

order to hear and record the oral responses.

A single trial consisted of a stimulus slide, a

correct-response slide and an inter-trial interval slide.

Eight trials were shown in random order to comprise a
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permutation. Criterial performance was defined as respond-

ing on two successive permutations without errors. Criter-

ion had to be achieved within twenty permutations in order

for the data derived to be included in the statistical anal-

ysis.

Two and one-half permutations were included in each

tray. Assuming that the S had not reached criterion per-

formance within the first two permutations, half way through

the third permutation there would be a brief interruption

while E changed to the second tray of that condition. The

second tray contained the remaining half of the third per-

mutation plus the fourth and fifth permutations. If cri-

terial performance had not been achieved by the end of the

fifth permutation E would start over with the first tray.

Thus a maximum of five permutations in the two trays would

be shown four times for a total of twenty permutations.

Each S was instructed regarding his task as follows:

"You will learn to identify eight different items by their

French name. The first slide to appear on the screen will

show the figure of a person with an arrow pointing toward

an item you are .co name in French. The second slide will

show eight French words. From these eight French words

you will guess which one is the correct answer. Since you

don't know how to pronounce the word, all you need to do

is tell me the number next to the word you have selected.

The third slide will show the word that should have been
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chosen in order 4ro have been correct. The fourth slide is

a blank to give a brief.pause before you start over with

another figure. Eight figures and the three slides that

go with them will be repeated until you have learned the

French words for the eight items indicated." (See appen-

dix B for complete procedure and instructions).

Seventeen subjects were assigned randomly to each of

the nine cells in a simple 3 x 3 factorial design (Table 1).

2he three ACC and three RIC cue conditions were previously

defined,

Table 1

Factorial Design and Number of Ss per Cell in Experiment

Augmented contour cues

P PS PSC

Reduced
irrelevant
cues

UR

R

FR

17 17 17

17 17 17

t

17 17 17

Column total 51 51 51

Row

51

5 :L

51



CHAPTER III

RESULTS

The total number of errors to criterion were obtained

for each S. The means for cells and conditions are shown in

Table 2. (Raw data are reported in Appendix A.)

Table 2

Mean Errors on Pairad Associate Training

P PS PSC Row
Mean

UR 29.12 29.29 28.00 28.80

R 33.76 34.71 26.06 31.51

FR 33.29 31.71 28.06 31.02

Column, mean 32.06 31.90 27.37 30.44

An analysis of variance was then performed on this

data which yielded the results summarized in Table 3.

Table 3

Analysis of Variance of the Number of Errors to Criterion in
Paired Associate Training

Source SS df MS F

ACC (Augmented contour cues) 722.50 2 361.25 1.74

RIC (Reduced irrelevant cues) 212.00 2 106.00 .51

ACC x RIC 304.40 4 76.10 .03

Error 29926.90 144 207.83
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The mean error scores for the ACC conditions were

32.06 for P, 31.90 for PS and 27.37 for PSC. These mean

scores yielded a non-significant F of 1.74 (df 2, 144,

p > .05). The F of .51 for the reduced irrelevant condi-

tion indicates that the difference among the mean number

of errors following this condition is not statistically

significant. The test of the interaction between ACC and

RIC also yielded an F ratio less than one.

Errors as a function of ACC and RIC are graphically

compared in Fig. 5.

35
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PHOTO-SKETCH ----
CARICATURE

UNREDUCED REDUCED FURTHER REDUCED

Fig. 5. Mean errors for 3 ACC conditions, P, PS,
and PSC as a function of RIO.
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The total number of trials to criterion were also

obtained for each S. The means for cells and conditions are

shown in Table 4.

Table 4

Mean Trials on Paired Associate Training

P PS PSC Row
mean

UR 10.77 11.06 10.65 10.82

R 12.24 12.41 8.53 11.06

FR 11.65 11.29 10.12 11.02

Column mean 11.55 11.59 9.76 10.97

An analysis of variance for trials was performed on

this data which yielded the results summarized in Table 5,

Table 5

Analysis of Variance of the Number of Trials to Criterion in
Paired Associate Training

Source SS df MS F

ACC (Augmented contour cues) 110.69 2 55.35 3.78*

_DO (Reduced irrelevant cues) 1.63 2 .82 .01

ACC x RIC 76.05 4 14.01 .96

Error 2108,48 144 14.64

*p ( .05

The mean trial scores for the ACC conditions were

11.55 for P, 11.59 for PS and 9.76 for PSC. These mean
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scores yielded a significant F of 3.78 (df 2, 144, p < .05).

A Newman Keuls interval test (Winer, 1962) indicated that

the PSC condition differed from both of the other condi-

tions (p 1; .05), while PS and P did not differ signifi-

cantly (p> .05). The mean number of trials for RIC groups

did not differ significantly. The interactions of ACC and

RIC yielded an F ratio of less than one.

Mean trials as a function of AOC and RIC is graphic-
.

ally compared in Fig. 6.
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An analysis of variance was performed on the number

of trials in the post test with the results shown in Table

6.

Table 6

Analysis of Variance of the Humber of Trials in
Post Test

Source SS

ACC (Augmented contour cues) .21

RIC (Reduced irrelevant cues) .56

ACC x RIC 2.89

Error 94.59

df MS

2 .11

2 .28

4 .72

144 .65

The mean trial scores for the ACC conditions, the

RIC conditions and the interaction conditions all yielded

non-significant F scores.

An analysis of variance for errors was performed

which yielded the results summarized in Table 7.

Table 7

Analysis of Variance of the Number of Errors in
Post Test

Source SS df MS

ACC (Augmented contour cues) .17 2 .08

RIC (Reduced i=elevant cues) 2.37 2 1.18

ACC x RIC 8.92 4 2.23

Error 42.66 144 .29

* p < .05

** p < .01

F

.16

.43

1.10

.27

4.06*

7.68**
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The mean error scores for the ACC conditions yielded

a non-significant F score. The mean error scores for the

RIC conditions were 56.67 for UR, 47 for R and 22 for FR.

These mean scores yielded a significant F of 4.06 (df 2,

144, p< .05). The mean error scores for the ACC x RIC con-

ditions yielded a significant F of 7.68 (dr 4, 144, p<.01).

The significant results derived from the analysis of

variance of mean errors should be interpreted cautiously.

The very small residual error term resulted from the prepon-

derance of zero scores while the high error scores on the part

of only two Ss contributed most of the variance associated

with the significant difference obtained.

The post test data gives some information concerning

two questions of interest in this study. First there was no

evidence of confusion at the end of training concerning the

referent intended by E, associated with each arrow position.

For example, the arrow pointing toward the mouth could have

been interpreted as indicating the lips. This confusion

did not seem to occur since an average of thirteen out of

the seventeen Ss in each condition were able to make all

cor.:-ect responses on the first post test permutation.

Secondly, the Ss had no apparent difficulty in making a

transfer of learning to the English word stimuli.
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DISCUSSION

As a result of the analysis of trials there was indi-

cated a significant difference between the ACC conditions of

P, PS, and PSC reaching the five percent level. The interval

test showed additionally that the PSC condition differed from

both of the other conditions (p 4c .05) while PS and P did

not. The reduction of irrelevant cues was not associated

with significant differences. Despite the fact that there

was in this study a generally high correlation between trials

and errors there were no significant differences demonstrated

in the analysis of variance of errors. A possible explana-

tion, although clearly post,-hoc, is derived from a finding

of changing effects of supplementing relevant cues over

trials. This finding was obtained in a study in which ex-

tra cues were added after S had achieved a partial learning

level and seemed to require further discrimination cues to

overcome initial generalization (Brown, Battig, Pearlstein,

1965). While it is true that extra cues were not added mid-

way through this study it is suggested that the enhanced

exaggerated cues found in the PSC condition possibly be-

came the source for further discrimination association

after the bulk errors associated with initial stimulus con-

fusion were made early in training.
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The overall findings of this study did not constitute

evidence of a consistently strong effect associated with any

of the variables. However, the findings may be interpreted

as being consistent with certain positions outlined in the

introductory chapter.

There was no evidence that the relatively more con-

crete or realistic treatment is superior to the more ab-

stract. In fact, the obtained differences were in the op-

posite direction, that is the more distorted, less realistic

condition was associated with fewer errors.

Further, this study does not support in a simple way

the effectiveness of increasing relevant cues or decreasing

irrelevant cues. If background textural cues are defined

as being irrelevant cues and contour cues as being relevant

then the effect of relevancy should have been most apparent

in the PS condition since this is where the bulk of the ir-

relevant textural cues were eliminated. In fact, however,

there was no significant difference associated with either

irrelevant textural cues or relevant contour cues.

In giving further consideration to the effects of ACC

Att::Jave's statement regarding the relative effectiveness

of certain pictorial cues seems to be appropriate. In brief,

he suggested that textural cues contribute little functional

information while contour cues contribute much and further

that '7oints of inflection are most informative. Thus the
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PSC condition may have been the only condition in which

relevance was functionally varied since it was the only one

in which there was gross manipulation of the contour cues,

In, other words if the Attneave notion of what is relevant

and irrelevant is accepted then we might have expected that

reducing textural cues as in the PS condition would have

produced little effect,

The results of the Ryan and Schwartz study and the

Gibson airplane study reported in the first chapter are

consistent with the findings of the present study of rela-

tive effectiveness of the cartoon condition, In both cases

the distortion of the figure by emphasis produced the most

effective results (Ryan and Schwartz, 1956; Gibson, 1947),

There exists some theoretical basis for explaining

the apparent superiority of the caricature condition in the

Berlyne concept of drive associated with novel stimuli, If

novelty correlates with discrepancy from the most frequently

encountered stimuli then the caricature condition would be

the most novel, Also if the caricature condition is asso-

ciated with increased drive properties then maintenance of

attention to stimulus material over an extended period of

time is to be expected.

Although we should interpret no differthice finding

with great caution, it may be instructive for further re-

search to point out some possibilities for the failure to
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find significant difference on the RIC conditions.

One mechanical possibility is that all stimulus

elements were present on all treatments and quite visible

even on the further reduced form. In another study the pos-

sible manipulation of total drop put of irrelevant cues

should be considered, perhaps, in conjunction with dis-

crete stimuli items. In the case of this study it seemed

ill advised to use a maximum reduction of cues because of

the integrated nature of the stimuli material.

In terms of a more theoretical point of view it is

very possible that the lack of difference indicated could

be a function of selective responding or selection. Post-

man's (1964) discussion of cue selection as a function of

instruction in incidental learning may relate to the RIC

variable in this study. The post test data indicates that

the arrow provided very effective orientation for Ss prob-

ably due in part to the explicit instruction concerning its

function. If, as in this case, one aspect of the stimulus

is indicated in instructions as being the relevant cue then

the probability of responding to other elements has been

shown to be reduced (Bahrick, 1954). In other words, the S

responds selectively to the arrow with little regard for

other cues, be they relevant or irrelevant as defined by E.

As a result of this experiment it appears that al-

though relevance and, irrelevance may be defined in terms of

physical cue elements present as identified by E the results
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of this study and possible interpretation of cue litera-

ture indicates that such a definition of the relevance of

a given stimulus may prove to be inadequate. Tht, effect

and relative influence of various cue selection factors

may have been such as to offset the effects of those cue

factors formally defined and controlled in this study.
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SUMMARY AND RECOMMENDATIONS

The purpose of this study was to investigate the

effects on paired associate learning of varying stimulus

material by augmenting contour cues and diminishing irrele-

vant cues.

The problem was defined by three questions, namely:

1. What is the effect of augmenting contour cues

upon paired associate learning?

2. What is the effect of reducing irrelevant con-

text cues upon paired associate learning?

3. What is the interaction effect between augmenting

contour cues and. reducing irrelevant cues?

The questions were investigated in a paired associate

experiment. One hundred and fifty-three Ss, tested individ-

ually and randomly assigned to nine different treatments,

were shown stimulus slides that varied in terms of the

treatment of contour and contextual cues. After viewing a

stimulus slide which showed an arrow pointing toward the

item to be responded to, S indicated his choice by orally

calling out a number next to one of eight French words pro-

jected by the second slide. Confirmation of S's choice

was made by P. third slide which indicated the correct

answer. Following five second inter-trial interval S

then viewed the subsequent trials until criterion perform-
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ance of two permutations without error was achieved. The

analysis of variance of trials and errors was used to test

for differences among the nine different conditions. The

results showed that:

1. In paired association, when measured by errors

to criterion, there was no significant difference as a re-

sult of augmenting contour cues by either photo-sketching

a photograph or caricaturizing a photo-sketch. However,

there was a significant difference at the five percent

level when measured by trials to criterion.

Further analysis of the augmented cue trials effect

by the USE of a Neuman Keuls interval test showed the photo-

sketch caricature condition to differ from both the photo-

graph and the photo-sketch conditions at the five percent

level.

2. There are no significant differences between

levels of reduced irrelevant contextual cues on either

trials or errors to criterion.

3. There ere no significant interaction effects

between augmented contour cues and reduced irrelevant cues

Suggestions for further study

In view of the apparent effect derived from the

manipulation of contour cues it is suggested that further

study is needed in which more explicit rationales for car-

icaturization are followed. Independent manipulation by
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gross exaggeration and manipulation by abstraction of

points of maximum curvature could provide a basis for such

a study.

It appears that pictures in the response term po-

sition may have a greater effect than placing the same

term in the stimulus position (Bern, 1958). Such a pro-

cedure may be more sensitive to small differences in

pictorial stimuli than the present design.

Finally, a more adequate manipulation of the ratio

of relevant to irrelevant cues is suggested. In this study

the ratio of relevant to irrelevant cues was not maximally

manipulated. This was due in part to the integrated or

non-independent nature of the stimulus components. Thus,

even on the most reduced condition of reduced irrelevant

cues the contextual cues were easily seen. A study of

further manipulation of the cue ratio by photo-sketching

only the relevant component item in the photograph and like-

wise caricaturizing only the relevant component item of the

photo-sketch conditions is suggested.
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Appendix B

Instructions to Subjects
(Read to each subject)

When the S entered the testing room he was introduced

to the experimental task in the following manner.

"Hello, my name is Mrs. Price. Would you please sit

right here." (S was seated at the proper distance facing

the rear projection screen. Mrs. Price then sat to the side

and slightly to the rear of the S.)

"What is your name?" (The name was recorded 02 the

testing form). "How old are you ? (The S was ad-

dressed by his or her name and his age was recorded.)

"Have you ever studied French or Spanish?" (If the

answer was no, the information was recorded and further

instructions given. If the answer was yes, then further

information was requested.)

"How long did you study , and when did you

study it?" (Usually the S had learned a few words of

greeting or a few numbers in one of the two languages.

Only two Ss were rejected because of substantial previous

language experience.)

"You will learn to identify eight different items by

their French name. The first slide to appear on the screen

will show the figure of a person with an arrow pointing to-

ward an item you are to name in French. The second slide

will show eic7At French words. From these eight French
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words you will guess which one is the correct answer. Since

you don't know how to pronounce the word, all you have to du

is tell me the number next to the word you have selected.

The third slide will show the word that should have been

chosen in c_der to have been correct. The fourth slide is

a blank to give a brief pause before you start over with

another figure. Eight figures and the three slides that go

with them will be repeated until you have learned the French

words for the eight items indicated.

"Do you have any questions?" (No questions were asked

and only one S indicated by his actions that he had misunder-

stood the instructions.) Projection of the slides was then

begun.
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